A s understanding of global change has evolved over the past decades, the U.S. Global Change Research Program (USGCRP) has faced growing demands for actionable scientific information to help decision makers respond to changing climate conditions. Meeting these needs will require broadening the group of federal agencies and non-federal entities that engage with the USGCRP and embracing a variety of approaches to partnership. Interagency Working Groups are one particularly useful approach that could be more fully exploited to promote ongoing collaboration around specific areas of interest. USGCRP would more fully meet its mandate by taking the lead in arguing for increased participation by other agencies-including formal membership-when the benefits to the nation outweigh the costs of collaboration to the agencies.
The U.S. Global Change Research Program (USGCRP) is a collection of 13 federal departments and agencies charged by law to assist the nation and the world to "understand, assess, predict, and respond to human-induced and natural processes of global environmental change" (see Box 1). As the understanding of global change has evolved over the past decades and as demand for scientific information on global change has increased from both the public and private spheres, the Program has increasingly focused on use-inspired research that can inform decisions to cope with global environmental change-in particular to understand climate variability and change, to reduce the magnitude of future changes, and to prepare for changes projected over coming decades.
The USGCRP set forth an ambitious path toward meeting the nation's needs for global change information in its 2012 Strategic Plan. However, it has become clear that the current set of interagency partnerships is not adequate for addressing the breadth of challenges that the United States faces, as described in the plan. In light of these challenges, the National Academies of Sciences, Engineering, and Medicine's Committee to Advise the U.S. Global Change Research Program has written this report to explore mechanisms and opportunities for enhancing participation in USCGRP's evolving scope of activities.
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Board Reflecting these changing needs, the USGCRP's most recent Strategic Plan, published in 2012 (see Box 2), includes research meant to aid problem solving, as well as research intended to increase fundamental understanding of the processes of global environmental change.
To achieve the goals and objectives in the Strategic Plan, the Program requires integration of the perspectives of other agencies and parts of agencies with which it has not previously had strong engagement, as well as entities outside the federal government, particularly those responsible for making decisions related to global change. This might include state and local governments, international programs and foreign governments, business and community groups, professional societies, mass media entities, educational institutions, and other non-governmental entities engaged in making or informing global change decisions.
Conclusion 1: USGCRP needs broader partnerships and participation from within existing member agencies and from new entities to achieve its goals.
EMPLOYING SEVERAL MODES OF PARTICIPATION
As USGCRP looks to expand the number and types of partners with which it engages, it will also need to broaden the sorts of partnerships it employs. The mode of collaboration will need to be tailored to address the specific tasks or objectives at hand. Furthermore, the types of partnerships Several Interagency Working Groups have successfully coordinated efforts across multiple agencies, effectively incorporating contributions from non-member agencies and pointing to the potential value of these types of activities. For example, the Adaptation Working Group and the Climate Change and Human Health Working Group were very active in the most recent National Climate Assessment. Areas like the linking of data sets to better understand impacts of global change or the support of mitigation decisions could be explored as opportunities for new working groups.
Interagency Working Groups also provide a mechanism for USGCRP to engage the networks of actors with which participating agencies already work. For example, activities related to informing decisions will involve scientific products developed by the agencies, but, depending on the decisions in question, may also involve regional-, state-, and local-level governmental agencies, tribal and territorial governments, sector-based owners and will continue to evolve as the challenges of global change, particularly climate change, increase. Conclusion 2: USGCRP could most effectively achieve its goals by embracing a variety of approaches to partnership.
UTILIZING INTERAGENCY WORKING GROUPS TO ADDRESS SPECIFIC TASKS AND ENGAGE NETWORKS OF ACTORS
Interagency Working Groups can promote enhanced participation by bringing together multiple federal agencies to coordinate efforts on specific tasks. The USGCRP can create and disband interagency working groups as they are needed or as they fulfill their appointed tasks, making them a useful mechanism for different agencies to interact with a minimum of administrative overhead. managers (e.g., banking and finance, energy and infrastructure), and organizations that connect various actors.
Conclusion 3:
The Interagency Working Groups are one particularly useful approach that could be more fully exploited as a means to promote ongoing collaboration around specific areas of interest and creating networks of partners.
CONSIDERING THE FULL COSTS AND BENEFITS OF PARTICIPATION
Whatever form it may take, participation in USGCRP activities comes with real costs. Participants devote staff time to supporting core USGCRP activities, such as coordinating meetings and analyzing how programs are addressing priorities for global change research. At the federal level, these costs are almost exclusively borne by the agencies themselves.
At the same time, participation in USGCRP activities also comes with benefits. Member agencies gain support for their research programs, are able to use the results of USGCRP science to support their missions, and increase the audience for their research. In some cases, broader participation that incorporates several different bureaus within an agency could help that agency focus its efforts and better meet its own mission. By and large though, the benefits of increased participation in USGCRP activities will be to the nation as a whole. Decision makers across multiple sectors of the economy and at multiple levels of government can benefit from improved global change information.
The overall costs and benefits should be weighed carefully, at a national level, to determine if enhanced collaboration is appropriate and how to apportion the costs of partnership. Not all agencies need participate at the same level. Employing a range of approaches for interaction could broaden the Program's focus and engage new partners, without the need for formal participation. More transitory research challenges may only require a temporary collaboration, for example through an Interagency Working Group.
Decisions about formal membership are likely to be guided by multiple considerations in addition to roles in funding research. While the Committee believes that the USGCRP itself should have the responsibility for making the case for including new agencies or parts of agencies, the final decision will more appropriately be made above the Program's level, presumably within the OSTP.
Conclusion 4: USGCRP would more fully meet its mandate by taking the lead in arguing for increased participation by other agencies-including formal membership-when the benefits to the nation outweigh the costs of collaboration to the agencies.
